Synthesis of malate from phosphoenolpyruvate by rabbit liver mitochondria: implications for lipogenesis.
(1) Rabbit liver mitochondria can convert exogenous phosphoenolpyruvate to malate. (2) Malate production is dependent on phosphoenolpyruvate and HCO3- and is stimulated by CN- or malonate alone and especially in combination. (3) Malate production is inhibited 70% by 3-mercaptopicolinate, a specific inhibitor of phosphoenolpyruvate carboxykinase, and 50-60% by 1,2,3-benzenetricarboxylate, an inhibitor of the tricarboxylate transporter. (4) Rat liver mitochondria incubated with phosphoenolpyruvate under identical conditions do not produce malate. (5) Malate production from phosphoenolpyruvate is stimulated by exogenous GDP or IDP but not by ADP. (6) Data support the conclusion that malate is being produced from oxalacetate generated by reversal of mitochondrial phosphoenolpyruvate carboxykinase. A possible role for this enzyme in hepatic lipogenesis is suggested.